Primates and carnivores belong to phylogenetically distant mammal orders (MURPHY et al. 2001) . Overall, carnivores have developed some very particular and conservative characteristics during the process of evolution, whereas primates have held to a more plesiomorphic bauplan that emphasizes adaptability over adaptation (SIMPSON 1980) . Such differences in the history of each group have resulted in remarkable anatomical, ecological, and behavioral differences.
The most commonly studied interactions between primates and carnivores are between predator and prey (e.g., TREVES 1999 , ZUBERBÜHLER & JENNY 2002 . While some interactions are of a competitive nature (e.g., ROSE et al. 2003 , TREVES & PALMQVIST 2007 , mutual interactions are rare (e.g., SCHLEIDT & SHALTER 2003 , HAUGAASEN & PERES 2008 . In hunting interactions, primates are usually the prey, though in some cases both humans (e.g., JORGENSON & REDFORD 1993) and non-human primates (e.g., ROSE et al. 2003) predate upon carnivores. Hunting by and competition from carnivores have significantly contributed to molding some characteristics of primate biology, including our hominid ancestors (TREVES 1999 , TREVES & PALMQVIST 2007 . Currently, the conflict between modern humans and carnivores that attack domestic animals results in strong pressure on predator populations (see TREVES & KARANTH 2003 , SHIVIK 2006 .
Despite the conflict of interests inherent to their interactions, and also because of the differences in their evolutionary biology, both groups present several similarities from a scientific point of view. Previous studies have compared primates and carnivores, especially with regards to some aspects of their socioecology (e.g., WRANGHAM et al. 1993 , KAYS & GITTLEMAN 2001 , SMITH et al. 2008 . Some investigators have treated infanticidal behavior (e.g., PARMIGIANI & VOM SAAL 1994) , hunting behavior (e.g., BOESCH & BOESCH 1989) , and even the convergent morphology between the two groups (e.g., PLAVCAN & RUFF 2008) . In a high proportion of such investigations, especially on behavior, studies with primates are used as a model and basis for comparison. The conceptual and theoretical background to understand this line of research in the carnivores stems from such work. However, irrespective of the taxonomic group, studies of behavior and especially socioecology strongly depend upon direct observation of the animals in the wild. In this case, common objectives require methods in common.
For primates, the direct-observation study method, which has been used for a broad range of organisms since the natural world began to be scientifically studied, is widespread. For carnivores, direct observation has been more often employed in the Palaeotropic and Nearctic regions, and studies using direct observation in the Neotropical region are very rare, in spite of the existing possibilities. Indeed, it is exactly in this region that the behavior, socioecology, and certain other aspects of the biology of carnivores are poorly understood. The aim of the present study is therefore to address this gap in the Neotropics.
The advantage of primates and the problem of carnivores in the Neotropics
It has been possible to study the ecology and behavior of primates by following and observing them directly in several locations in South and Central America, because they are conspicuous, and also because of their daily habits and the relative ease with which they become habituated to the observer (the same is true for the Old World primates). Consequently, many scientific questions about this order could be answered. The Neotropical primates constitute a valuable heritage of biodiversity, especially in conservation and biomedical investigations (COIMBRA-FILHO 2004) . They are good objects of study to understand forest environments, and are essential components of conservation strategies (RYLANDS et al. 1997 , SECHREST et al. 2002 . Many Neotropical primates were the main elements in many successful and internationally recognized conservation programs. In Brazil, the history of conservation is thoroughly intertwined with the history of primatology (COIMBRA-FILHO 2004 , MITTERMEIER et al. 2005 .
The predominant forest physiognomy in the Neotropical Region and the nocturnal and cathemeral habits of many animals, including many carnivores, pose difficulties to animal direct observation in the wild for long periods of time. Compared with the primates, the Neotropical carnivores are neither well studied nor understood (see CRAWSHAW 2006 , OLIVEIRA 2006 . Despite the possibilities for data collection through direct observation, some of their habits (feeding, use of space, and activity patterns) and population numbers have been mostly investigated using indirect methods, such as feces analysis, footprint identification, radio telemetry, and photographic trigger systems (camera traps). The lack of behavioral and socio-ecological studies, which are only possible through direct observation, creates an obstacle to a full understanding of the biology of these animals. This gap creates problems when trying to devise conservation actions in situ or ex situ, especially for sensitive animals at the top of the food chain (for the importance of behavioral studies in conservation biology, see KNIGHT 2001 , ANGELONI et al. 2008 .
Much basic but essential information about the great majority of Neotropical carnivores still needs to be obtained,
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The direct observational method and possibilities for Neotropical Carnivores: an invitation for the rescue of a classical method spread over the Primatology ZOOLOGIA 26 (4): 587-593, December, 2009 and these animals must be observed in the wild if we want to gain a better understanding of their biology. Because of the lack of basic information, many species are not included in lists of threatened fauna or are simply assigned to categories of animals about which there is insufficient knowledge [e.g., Atelocynus microtis (Sclatter, 1883); Nasuella olivacea (Gray, 1865); Bassaricyon spp. (CHIARELLO et al. 2008 , IUCN 2009 . For this reason, the present study aims to encourage wider dissemination of a classical method that is often used in studies with free-ranging primates, but is insufficiently used by Neotropical carnivore researchers. Here we propose the increased use of methods (habituation, following, and direct observation) that have been applied since the primordial human state, to understand some carnivores more profoundly. We are not advocating against the indirect methods that are currently used in research on carnivores, which have been widely used and have provided valuable information on the biology (see EISENBERG et al. 1970 ) and behavior of rare and cryptic animals (e.g., PIERCE et al. 2000) . Rather, we are merely pointing out to the possibility of using a low-cost and effective method to improve the collection and refine the quality of data, especially with regards to behavior, a crucial and under-represented area of study when we take the present state of knowledge on Neotropical carnivores (see MACNULTY et al. 2007) into account. This essay does not propose a novel method, although it encourages field biologists to consider the possibility of observing animals, as much as possible, by using a common method in appropriate environments. For instance, a field biologist might consider the possibility of directly observing maned wolves, Chrysocyon brachyurus (Illiger, 1815), in the pampas and the Brazilian cerrado, rather than using only radio-telemetry triangulation. To make it possible and in order to maintain the quality of the data collected and to avoid bias, a first and essential step must be carefully planned and applied by the researcher: the habituation process.
Direct observation and the process of habituation
Concerning free-ranging animals (including primates, many carnivores, and other vertebrates), ecology and behavior studies are successfully accomplished by following and observing them directly. Differently from indirect records, the method of direct observation in the wild allows for everything that can be observed or heard to be recorded in real time. Therefore, automatic video recording will not be considered here as a directobservation method. Despite its efficiency for the analysis of some kinds of behavior (see SCHEIBE et al. 2008) , this method does not require that the animal be followed by the observer through its habitat. For this reason, the results may be biased and a reductionist interpretation may arise when samples are stationary at one or a few microhabitats. However, for certain very cryptic and shy animals such as some forest felids, the use of these and other similar methods of observation (e.g., to wait in blinds or to use guided cameras) may be more practical.
Because of the presence of an observer, the results gained by direct observation may be tendentious. In order to eliminate or greatly reduce bias before one starts to collect data, the human observer must plan a way to interfere as little as possible with the animals' behavior. Some effort with the habituation process is usually necessary. Briefly, the process of habituation consists of repeated encounters between the object of study (animals) and humans, which will cause the animals to become less frightened and curious about the humans, and eventually will cause the animal to ignore the observer for long periods of time (WILLIAMSON & FEISTNER 2003) . It is known that the amount of time required for animals to become accustomed to an observer varies according to the species' biology, the environment (e.g., the presence or absence of predators or human hunters), and investment: from nearly immediate results in the habituation of Strepsirhini in Madagascar, to a decade or more in the habituation of great apes (WILLIAMSON & FEISTNER 2003 , DORAN-SHEEHY et al. 2007 . However, some problems may arise. Although it is expected that by the end of the process the observer will be completely accepted by the animal, the observer will not always be a neutral element (see JACK et al. 2008) . At sites where hunting pressure is strong, habituation will hardly ever reach an ideal level (WILLIAMSON & FEISTNER 2003) . There are also risks of injury and transmission of diseases for both observer and subject (WOODFORD et al. 2002 , WILLIAMSON & FEISTNER 2003 , DORAN-SHEEHY et al. 2007 .
Despite the effort required and the obstacles encountered, the efficiency of the process of habituation to the observer, with minimum interference with its object of study, is certain. The method makes it possible to become familiar with individuals, and to collect behavioral and other kinds of information of a better quality (WILLIAMSON & FEISTNER 2003) . It is the experience in the field that allows the observer to define and work at the best distance between himself and his object of study. The researcher in the field, in his first interactions with the animals, will decide how to behave towards the different activities performed by the animal, optimizing the data collection. Most studies of free-ranging primates have been carried out in this manner. A large amount of work with carnivores, especially in the Old World and in the Nearctic Region, has also been conducted using the habituation method. Unfortunately, in the Neotropical Region, this method is not widely used. Except for some examples where investigators attempted to make observations in a systematic way (e.g., MONTGOMERY & LUBIN 1978 , BRADY 1979 , MACDONALD & COURTNEY 1996 , GOMPPER 1996 , BANK & FRANKLIN 1998 , BEISIEGEL 2001 , KAYS & GITTLEMAN 2001 , COURTNEY et al. 2006 , nearly all that is known about Neotropical carnivores has come from indirect records. Before discussing the applications and the potential of the direct-observation method to the study of Neotropical carnivores, we will briefly summarize some of its important applications and results, which have improved our knowledge of carnivores in the Nearctic Region, and especially in the Old World.
Lessons from the Old World
The study of carnivores in the Old World and also in the Nearctic Region by following and direct observation is wide-spread. This method enables people to observe the behavior of large predators from a remote location on television. In some species, direct observation of large carnivores has been a superior and more accurate method for the study of diet (MILLS 1992) than the analysis of their feces. In several studies in Africa, North America, and Asia, the observers succeeded in habituating carnivores to their presence and were then able to continue observing them for hundreds or sometimes thousands of hours in the field. By doing so, many questions about the social structure, development and learning process, food sharing, strategies of foraging and hunting, courtship behavior, vigilance, cooperation, reciprocity, territorial behavior, and construction of ethograms, among other issues, were clarified. Elucidating the behavior of these carnivores in different environmental physiognomies was also an important step in developing translocation schemes for conservation purposes (HAYWARD et al. 2006) .
Important examples of information obtained by direct observation are available from several regions in the world. The detailed description of the ethogram of wolves (Canis lupus Linnaeus, 1758) and their complex hunting behavior in the wild revealed crucial information for discussions about their feeding ecology and foraging strategies (MACNULTY et al. 2007 ). In Africa, the pattern of daily activity, hunting strategies, and interaction of hyenas, e.g., Crocuta crocuta (Erxleben, 1777), and lions, Panthera leo (Linnaeus, 1758), were studied through the direct-observation method (e.g., FUNSTON et al. 1998 , KOLOWSKI et al. 2007 , SMITH et al. 2008 . The hunting habits of cheetahs [Acinonyx jubatus (Schreber, 1775)] were also studied intensively in the wild, making it possible to accurately determine their preferences for prey, conditions for hunting success, risk of injury, and the role of competition with other large carnivores in their survivorship (DURANT 2000 , HAYWARD et al. 2006 . The observation of African wild dogs, Lycaon pictus (Temminck, 1820), led to a better understanding of how the presence of hyenas, (their competitors) affects their strategies and successful hunting and consequently the maintenance of their populations (CARBONE et al. 2005) . This knowledge has afforded a better comprehension of the costs and processes of evolution that molded some parameters in the community of African predators (DURANT 2000 , HAYWARD et al. 2006 .
Studies through direct observation were also important for the understanding of the reproductive success of carnivores under social restrictions. Studies involving many hours of observation on the social system of hyenas, lions, wild dogs, and meerkats, Suricata suricatta (Schreber, 1776), have established that there are remarkable differences in reproductive success according to the level of hierarchy, dominance, and the system within and between groups (CREEL et al. 1997 , FUSTON et al. 1998 , HOFER & EAST 2003 , RUSSEL et al. 2003 . Direct-observation studies have shown that several species of canids and civets have cooperative offspring care performed by non-reproductive individuals, which can increase the reproductive success of the group (EMLEM 1991; ASA & VALDESPINO 1998) -a phenomenon also widespread among Neotropical primates of Callitrichinae (GOLDIZEN 1990) . Knowledge of infanticidal behavior has advanced considerably through observation of lions and comparisons with other vertebrates, including several species of primates (see PARMIGIANI & VOM SAAL 1994) . These and other studies have great applicability and importance for better comprehension of the structure, interaction, performance, and success of the populations and communities of Neotropical carnivores.
Applications and a promising outlook in the Neotropical Region
As previously mentioned, few studies performed by direct observation of Neotropical carnivores exist, which has left many gaps in the knowledge of this group. This may result not only from the difficulties imposed by the species and environments, but also because some scientists simply do not think of it, or have preconceptions about the validity of the method of following and direct observation.
Some records exist from the opportunistic direct observation of predation events of the maned wolf on deer (BESTELMEYER & WESTBROOK 1998), bush dogs, Speothos venaticus Lund, 1842, on tapirs and agoutis (DEUTSCH 1983 , WALLACE et al. 2002 , and the puma, Puma concolor (Linnaeus, 1771), and Geoffroy's cat, Leopardus geoffroyi d'Orbigny & Gervais, 1844, on rodents (BRANCH 1995) . Even occasional direct observation has excluded doubtful interpretations and has revealed some hunting strategies and also social hunting in some species that had been considered solitary (WASER et al. 1994 , GEHRT & FRITZELL 1998 ). These and other examples which will be discussed below show that what has been done for a long time, especially in the Old World, can find applications in the Neotropical Region.
Procyonidae in forests
The lack of studies on the biology of the most common carnivores in Neotropical environments was discussed during the First Workshop on Neotropical Carnivores (2006), held in the South American Congress of Mastozoology, city of Gramado, Rio Grande do Sul, southern Brazil. As mentioned there, ordinary, abundant, generally ruderal, or even charismatic animals such as the semi-arboreal coatis are little studied. While most studies have employed the aforementioned indirect methods, a few successful instances of following and direct observation (e.g., BEISIEGEL 2001 , GOMPPER 1996 have been reported. This may appear to be a very few studies, especially on animals with habits similar to the semi-terrestrial capuchin monkey, Cebus Erxleben, 1777. Consistent with our field experience, coatis, like the primates, can become accustomed to the presence of humans. In the words of BEISIEGEL (2001): "The high frequency of absence of escape in spite of the human observer and the possibility of following a group for long periods suggest the viability of habituating the animals to observational study". Therefore, coatis could be followed and observed directly, allowing the collection of more-refined behavioral data, closing gaps in the knowledge of their natural history. The study ZOOLOGIA 26 (4): 587-593, December, 2009 of GOMPPER (1996) is also a rare example in which direct observation of white-nosed coatis, Nasua narica (Linnaeus, 1766), in Panama resulted in a comprehension of the socioecology of this group of carnivores. We note that in end of his study, the author compared the social system of coatis with the previously known fission/fusion system in primates such as the spider monkey, Ateles E. Geoffroy, 1806).
As previously mentioned, the cathemeral or nocturnal habits of many carnivores can impose obstacles to the method of following and direct observation. However, although the method may be difficult, it may not necessarily be impossible. Monitoring studies of nocturnal Strepsirhini in Madagascar and the nocturnal owl monkey, Aotus Illiger, 1811, in the Neotropical Region have shown that if the subject and the environment allow, and the researcher is creative and perseverant, these animals can be followed under very low-light conditions. Considering only the Neotropical groups, the studies of FERNANDÉZ-DUQUE & ERKERT (2006) have shown that the cathemerality of the owl monkey in Argentina can aid researchers in following them. In Mexico, ESTRADA & COATES-ESTRADA (1985) analyzed the behavior of Aotus at night using night-vision equipment. GARCIA & BRAZA (1987) also studied the behavior of these animals during the night, lighted only by moonlight. Therefore the nocturnal primates can also be studied through direct observation. But what does this have to do with the Neotropical carnivores?
The kinkajou, Potos flavus (Schreber, 1774), a rarely studied Neotropical procyonid, is similar in certain respects to some lemurs and owl monkeys (FORD & HOFFMAN 1988) . For this reason, little effort is required to realize the possibility of the application of the direct observation method to study these animals in the wild, although few such studies exist. In an interesting project, KAY & GITTLEMAN (2001) studied the social system of kinkajous by following them at night, and clarified the social system of these animals by comparing them to primates.
These examples may suggest that our proposal could only apply to carnivores with similar bodies, habits, and environment as primates, but this seems not to be the case.
Other environments, other animals, other difficulties to overcome
In aquatic environments, little-studied carnivores such as Neotropical otters, Lontra Gray, 1843, see OLIVEIRA (2006) , and the critically threatened giant otter, Pteronura brasiliensis (Gmelin, 1788), can be amenable to habituation and direct observation (ROSAS et al. 2007) . In fact, methods for studying the behavior of free-ranging aquatic mammals such as these and others (pinnipeds and cetaceans) usually use direct observation (e.g., BALDI et al. 1996 , SIMÕES-LOPES 2005 .
Another aspect that causes difficulty for the study of some Neotropical carnivores and that must be considered is that, in general, the home ranges of carnivores tend to be larger than those of primates. For instance, it can be very difficult to locate, habituate, and follow a solitary, rare and cryptic jaguar through its large home range of approximately 65 km 2 (see MAFFEI et al. 2004) , what can be interpreted as a good argument against the possible success of direct observation in the study of other Neotropical carnivores. However, this argument falls in the face of studies such as those of BANK & FRANKLIN (1998) , who habituated and followed the other large, cryptic and solitary Neotropical felid, the puma; and DORAN-SHEEHY et al. (2007) , who studied rare gorillas in their large home ranges. Despite the prevalence of large home ranges in Neotropical carnivores, small home ranges of 1 to 2 km 2 have been recorded for smaller carnivores such as the crab-eating fox, Cerdocyon thous (Linnaeus, 1766) , and the pampas fox, Lycalopex gymnocercus (Fischer, 1814) (MAFFEI et al. 2007) . The dimensions of these small ranges are similar to the home ranges of the rare lion tamarin, Leontopithecus Lesson, 1840, between 0.4 and 3.2 km 2 (KIERULLF et al. 2002) , in which it is assumed that it would be virtually impossible to work with these animals without the support of radio-telemetry or a GPS. Since this method is used with these primates to first find them and then to follow them, it could also be considered for these foxes -and also for the maned wolf in the cerrado, zorrilhos Conepatus chinga (Molina, 1782) in open fields, and even for the arboreal margay Leopardus wiedii (Schinz, 1821) . This technology could be used to facilitate the encounters of observers and foxes, enabling their habituation and eventually allowing them to be followed and observed directly. MONTGOMERY & LUBIN (1978) and BRADY (1979) pioneered in demonstrating the possibility of following the crab-eating fox as a method of behavioral investigation, without the support of telemetry. Only later did MACDONALD & COURTNEY (1996) and COURTNEY et al. (2006) combine the methods of telemetry, following, and direct observation in the study of foxes. Subsequently, new and more-refined results on parental care and the social system of foxes have been reached that were only possible to obtain through direct methods. In the pampas of southern Brazil, experiments on the habituation of free-ranging pampas foxes by one of the authors (RF Moro-Rios & JE Silva-Pereira, data not published) have been successful. In spite of the difficulties imposed by the primarily nocturnal habit of these foxes, a new range of data about their behavior and ecology could be gathered through the process of habituation and following.
Final considerations and conclusions
Continuous application of the same methods to the same objects of study without any innovation can keep knowledge of a certain group or subject in a period of stasis. Certain traditions of research have already demonstrated their success and applicability. However, history has shown that success can be temporary. The evil of stagnation can follow systems until new or even forgotten concepts, paradigms, or methods appear (see KUHN 1970 , GOULD 2002 . Knowing when and how to innovate creates a new step or a new scenario and another level of knowledge. However, innovation hardly ever appears out of the blue; on the contrary, in general it is already latent or is applied to other purposes (NIETZSCHE 1887 , GOULD 2002 . The simple adaptation or exchange of methods between the different traditions in the field of mammalogy will bring new insights into presently little-understood animals. Low-cost methods (habituation, following, and direct observation) that were widely applied with excellence throughout the classical period of natural history, especially in primatology, and that would fill some gaps in the biology of Neotropical carnivores, could be resurrected, improving and expanding the knowledge of these animals to another level. Nowadays, the study of the order Carnivora is far from being in stasis, although with the resurrection and adoption of simple methods in its traditions of research, the production of knowledge could be optimized.
Similarly to the researchers who followed wolves in the snows of the Nearctic region, and hyenas, lions, and guepards in the African savannas, scientists could habituate, follow and study carnivores in the open environments of our pampas and cerrados, and even in closed forests. We hope that this essay will stimulate further discussions on studies of mammalian behavior through one of the most traditional methods in all of biology. For this reason, we suggest that researchers on carnivores (and why not the other mammals?) ask themselves an important question: and what if we followed them? If there is the possibility of an affirmative answer, why not use this method? Perhaps our encounters with these animals would change from rare and occasional to common and habitual.
